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We have calculated X-ray and UV spec-
tra of Be-like Fe ion (Fe+22 ) using a 
collisional-radiative model for plasma diagnos-
tics. FeXXIII lines are observed in a plasma 
at around 107K, such as in fusion plasma, solar 
flares, galaxies, and intracluster gas in clusters 
of galaxies. Since Be-like ions have a metastable 
state, 2s2p 3 P, which plays an important roll 
for the population densities of excited states, 
so-called corona model is not good enough to 
estimate spectral line intensities and we need to 
construct the collisional-radiative model for Be-
like Fe ions. 
In the collisional-radiative model collisional 
excitation and de-excitation by electrons and 
radiative transitions are taken into account in 
the rate equations to calculate the population 
densities of excited states in quasi-steady state 
for all 98 fine-structure levels of 2s2 , 2s2p, 2p2 , 
2snl, and 2pnl states where n = 3 and 4. The 
level energies and radiative transition probabil-
ities are calculated with SUPERSTRUCTURE 
code [1,2]. We have adopted electron collision 
strengths calculated by Zhang & Sampson [3) 
and by Sampson, Goett, & Clark (4) for n=2-
2 and n=2-3 transitions, respectively, and have 
used modified Mewe's empirical formula [5] to 
estimate the collision strengths for other transi-
tions. 
The population densities of excited states and 
spectral line intensities are calculated in the 
model for plasmas at electron temperatures of 
3 X 106 ;S Te ;S 108 K and at electron densities of 
1 S ne S 1025cm-3. We select 17 lines and 14 
line ratios to see dependences of the effective 
emission rate coefficients, which are line inten-
sities per ion divided by the electron density, on 
the electron temperature and density. 
For ne ;S 1012cm-3 line intensities do not 
depend on ne. For laboratory plasma at 
ne 1013 - 1014cm-3 , the ratio, R 5 
J(2s2 1S- 2s2p 3Pt)/I(2s2p 3P1- 2s2p 3P2 ) 
= J(267.62A)/1(976.78A) is good for den-
sity diagnostic. Other ratios such as R1 = 
J(2s2 1S-2s2p 1P)/1(2s2 1S-2s2p 3PI) = 
1(131.48) / 1(267.62) can be used for tempera-
ture diagnostic. 
We have examined the effect of cascades from 
upper levels on the population densities. Cas-
cades from n=3 levels are important for n=2 
levels, and cascades from n=4 levels are impor-
tant for n=3 levels, especially for triplet levels. 
The contribution of cascades increase for higher 
temperature. We also have examined the effect 
of the metastable state on the population den-
sities. Triplet levels are influenced more, which 
indicates that it is important to consider pro-
cesses such as inner-sub shell ionization of B-like 
Fe ion, i.e. ionization to 2s2p state of Fe+22 • 
We are now developing the model for recom-
bining plasma, including dielectronic recombi-
nation from Li-like Fe ion. 
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Fig. Line ratio, R1 , as a function of electron 
temperature at ne = 1011cm-3. 
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